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Design effect (DEFF) is a measure used to assess the effectiveness of a particular 
sampling scheme. Even though its defi nition is remarkably simple (cf. Kish 1965: 258), its 
practical implementation turns out to be problematic. Researchers therefore usually simplify 
the estimation of DEFF by independently determining the values of three components, 
namely, the clustering effect (DEFFc), the stratifi cation effect (DEFFs) and the effect of 
unequal sampling probabilities (DEFFp) and by multiplying these partial measures to obtain 
a measure of overall effect. However, the validity of such a simplifi ed version depends on 
strict formal requirements which are met only in a few sampling schemes. The subject of 
the analysis presented here is the sampling scheme in the Polish section of round 5of the 
European Social Survey (ESS). It will be shown that the method of DEFF estimation applied 
by the Polish coordinators of the project, which is compatible with the methodological 
recommendations of ESS (cf. Lynn et al. 2007: 114),does not satisfy the formal criteria 
that would validate its use. The author proposes two other ways of estimating the size of 
DEFF (cf. Gabler et al. 2006: 116-117) appropriate for the sampling scheme in ESS5-PL. 
Empirical analyses indicate that the use of the simplifi ed procedure of DEFF prediction 
leads to signifi cant underestimation of variance infl ation in the sample design of ESS5-PL 
and, in turn, to overestimation of effective sample size. 
Key words: European Social Survey; design effect; complex sampling; clustering effect; 
stratifi cation effect; effect of unequal sampling probabilities
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DESIGN EFFECT AND ITS COMPLICATIONS
It is a well-known fact that the variance of estimators is conditioned not only by 
the size of a sample or the level of diversity of individuals in a population, but also, 
or mostly, by all the activities undertaken in the course of selecting samples in 
survey research. In the monograph Survey Errors and Survey Costs, Groves (1989: 
252) specifi es three main types of sampling schemes which affect the precision of 
measurement: 
“The sample design features which are most important in this regard are 
(1) stratifi cation, the sorting of the population into separate groups prior to 
selection, (2) assignment of probabilities of selection to different kinds of 
elements in the population, and (3) clustering, the selection of groups of 
elements together instead of independent selection of separate elements” 
(Groves 1989: 252).
In other words, if a researcher is not able to select a sample according to the 
rule of simple random sampling, then each applied sample design (of the same 
size as a simple random sample) results in a loss (or, occasionally, an increase) 
in the precision of estimation (Dorofeev et al. 2006: 4). The measure of design 
effect(DEFF1) is defi ned as the “ratio of the actual variance of a sample to the 
variance of a simple random sample of the same number of elements” (Kish 1965: 
258). 
The defi nition of DEFF presented here is very simple, yet its practical 
implementation is a diffi cult task. In multi-stage and complex sampling, estimators 
of population parameters take the form of quite complicated mathematical 
formulae. Of course, the major complication does not arise from the complexity 
of the calculation, but from the need to devise methods of variance estimation for 
these estimators which would be appropriate for sample design. There is no ideal 
solution to this problem, but many researchers today simplify DEFF estimation 
by independently estimating the effects of stratifi ed sampling (DEFFs), cluster 
sampling (DEFFc) and/or selection with unequal sampling probabilities (DEFFp), 
and then multiplying these single indicators to obtain a measure of overall effect. 
Kish (1987: 202) and others2 defi ne DEFF as:
(1) DEFFTOTAL = DEFFp × DEFFs × DEFFc , where: 
DEFFp is a measure of variance infl ation that is obtained from the unequal 
probabilities of selection of individuals in a sample (Lynn et al. 2007: 112-113, 
Gabler et al. 1999: 105), DEFFs is a measure of the effect of selecting a sample 
from stratifi ed populations (Dorofeev et al. 2006: 94), and DEFFc is a measure of 
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the effect of cluster sampling, which according to Kish (1965: 162) is determined 
by intra-cluster correlation coeffi cient3 (known as ρ). Then DEFFc = 1 + (bʹ – 1)ρ, 
where bʹ is a parameter representing the size of the clusters. 
Although this estimation of DEFFTOTAL is widely used today, even in the research 
on ESS (Lynn et al. 2007: 114), it can in fact be justifi ed only if: (a) weights within 
strata are not correlated with survey variables, (b) relative variances of weights are 
equal in each stratum, and (c) the stratum intra-cluster correlation coeffi cients do 
not differ across the strata. Where one or more of these conditions does not exist, 
one must estimate the measure of variance infl ation in some other way, as recently 
observed by Lee (2012: 16-20).
Figure 1 Assumption used in DEFFTOTAL estimation
Apart from these three criteria for the estimation of DEFFTOTAL as the product 
of the effects resulting from stratifi cation, clustering and weighting, analyses of 
other conditioning criteria have appeared in the methodological literature and on 
this basis an additional criterion B1 may be pointed out, i.e., homogeneity of strata 
variances, which allows estimation of DEFFTOTAL without a stratifi cation effect 
(Lee 2012: 19, Lynn et al. 2007: 114, Gabler et al. 2006: 115). In turn, Park et al. 
(2004: 183-193) focus on the consequences resulting from negating the condition 
described in criterion A1, which occur in those designs in which probabilities 
of selection are correlated with survey variables. Gabler et al. (2006: 116-117) 
investigate different variants of DEFFTOTAL estimation resulting from the adoption 
of criteria B1, B2, B2’ and B3.
 
A1 
ͻ Weights within strata are independent of survey variables. 
A1' 
ͻ Besides A1, relaƟve variances of stratum weights are equal across the strata. 
A2 
ͻ The stratum intra-cluster correlaƟon does not diīer across the strata. 
B1 
ͻ StraƟĮcaƟon is "haphazard" so that stratum variances are the same, viz. for any j={1, 2 ,... ,H}:  
ʍ21 = ʍ22 = ... = ʍ2H . 
B2 
ͻ Equal weights for all units, viz. for any i-th individual wi=1. 
B2' 
ͻ Besides B2, sample size is proporƟonal to strata populaƟon size. 
B3 
ͻ Weighted sample size is proporƟonal to strata populaƟon size.  
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Furthermore, in a situation where clusters of different sizes are selected, there 
arises the problem of estimating parameter bʹ. Kish (1987) proposes using average 
cluster size,4 in which case bʹ may be expressed as  , where m denotes 
the number of clusters drawn and b1, b2, …, bm denote the number of individuals in 
the j-th cluster. Such an estimation, however, proves risky: as observed by Gabler 
et al. (1999), using average cluster size in a cluster sampling design with unequal 
probabilities of selection of individuals may lead to a signifi cant underestimation 
of DEFFc. The authors argue that a more accurate estimation of DEFFc may be 
achieved by defi ning the parameter bʹ as an average weighted cluster size,5 i.e., 
as  (Gabler et al. 1999: 105), or in the form of a formula 
 (Gabler et al. 1999: 105), where for each j-th cluster (or j-th set 
of respondents) with size equal to b1, b2, …, bm, the value wji stands for the weight 
given to the i-th individual from the j-th cluster. 
THE PROBLEM
The subject of analysis in this paper will be the sampling scheme in the Polish section 
of round 5 of the European Social Survey from 2010 (ESS5-PL). In this project, 
stratifi ed sampling is adopted: the population is divided into strata defi ned on the 
basis of the size of towns and villages. In the sample design related to the Polish 
part of ESS, it is important to note that in fi ve strata, i.e., in 86 cities with at least 
50,000 inhabitants, simple random sampling is used, with sample size proportional 
to population size, whereas cluster sampling is used in the village stratum and the 
three strata including cities with no more than 49,900 inhabitants. In the cluster part 
of a sample, sampling is done in three stages. The primary sampling units within each 
stratum are communities and places within their limits, selected with replacement 
and with a probability proportional to population size. Within the strata of villages 
and smaller cities, clusters involving 4 respondents are chosen. In the course of 
the sampling procedure, the probability of a unit from among the population being 
selected into a sample is also determined (Sampling design in ESS5-PL 2010: 2-3). 
The sampling scheme in ESS5-PL thus has the form of a multi-stage sampling, 
with a selection of individuals from stratifi ed populations and partial clustering 
of the research sample. In other words, when estimating DEFFTOTAL, the effects of 
stratifi cation, clustering and weighting should all be taken into consideration.
Empirical analyses of data from ESS5-PL will be used (1) to assess the level of 
intra-cluster homogeneity of individuals in the cluster sample design, (2) to verify 
the criteria for the method of DEFFTOTAL estimation described above and (3) to 
compare values of DEFFTOTAL obtained by means of different estimation methods. 
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With regard to the fi rst goal, two questions will be addressed:
 Q1: Does the recommendation of the methodological documentation of ESS 
to adopt a prior estimate of intra-cluster correlation coeffi cients on the level 
of ρ = 0.02 (Lynn et al. 2007: 114) correspond with empirical reality, i.e., the 
values of this coeffi cient in a sample?
 Q2: Is it possible to single out any sets or types of questions from all the 
questions included in the ESS5 questionnaire for which the level of intra-cluster 
correlation is stronger or weaker? Where do these differences arise from, and is 
it possible to determine any regularities in this respect?
The second goal concerns the criteria conditioning the method of DEFFTOTAL 
estimation in the sample design in ESS5-PL:
 Q3: Which of the criteria involving stratifi cation, clustering and weighing are 
borne out by ESS5-PL?
Evaluation of these criteria will be used in the comparison of different methods of 
estimation of DEFFTOTAL.
 Q4: Does adopting different (alternative) estimation procedures for sampling 
design effect lead to signifi cant differences in the values of the measures 
obtained? If so, which factors are responsible for the differences among the 
estimated DEFFTOTAL values? 
Framing this question requires precise specifi cation. It should be noted that the 
basic diffi culty arising from the use of a complex sampling scheme such as ESS5-
PL involves the need to estimate DEFFTOTAL on the basis of a measure which will 
be consistent with the sampling scheme and the criteria which this scheme fulfi ls. 
In addition, it has already been noted that in many cases simplifi ed measures are 
adopted, viz. measures based on idealized assumptions concerning the characteristic 
of a sample and its method of selection. Framing the fourth question in a slightly 
different way, the scope of analysis can be defi ned more precisely: 
 Q4’: Does the use of methodologically unjustifi ed DEFFTOTAL estimation 
procedures lead to a signifi cant overestimation (or underestimation) of the real 
values of DEFFTOTAL?
Specifi cation of compared variants of DEFFTOTAL estimation
The fi rst procedure for estimation of DEFFTOTAL is used in the ESS5-PL.This variant 
requires that assumptions (A1, A1’, A2, B1, B2, B2’) are fulfi lled. The basic form 
of the estimator is:
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(2) DEFFTOTAL = DEFFp ∙ ∑
H
j = 1 hʹj DEFF
j
c  . 
In each stratum hʹj denotes the unweighted proportion of responding individuals. 
In ESS5-PL stratifi ed sampling is adopted, with a division of the sample into two 
parts: cluster and non-cluster. In the cluster part it is assumed that the coeffi cients 
ρ are equal across strata; then DEFFIc = 1 + (bʹ – 1)ρ, where parameter bʹ = bˉ. In 
turn, in the non-cluster part DEFFIIc = 1. Therefore, the effect of clustering concerns 
only part of the sample. The formula used to estimate this effect takes the form of 
DEFFc = hʹI DEFF
I
c + hʹII , where hʹI = ∑
4
j = 1 hʹj denotes the sum of proportions of 
consecutive strata from the cluster part of the sample, and hʹII = ∑
9
j = 5 hʹj denotes the 
sum of proportions of consecutive strata from the non-cluster part of the sample. In 
turn, DEFFTOTAL = DEFFp ∙ DEFFc (cf. Lynn et al. 2007: 114 and Sampling design 
in ESS5-PL 2010: 2).
In the second variant the number of non-proportionally weighted strata in 
the sample is taken into consideration in relation to the number of strata in the 
population, assuming equality of the coeffi cient ρ across all strata of the cluster 
part of the sample. This variant requires that criteria (A1, A2, B1, ~B2, ~B3) are 
fulfi lled. The basic form of the estimator is 
(3)  ,
where ĥj = ∑
nj
i =
 
1 wji / ∑
n
i =
 
1 wi is the estimate of a fraction of the j-th strata in the 
population estimated on the basis of weights, defi ned as inverse probability of 
inclusion of individuals (Lee 2012: 18). This variant differs from the fi rst variant 
in two ways. First, DEFFp is estimated separately for each stratum and multiplied 
by DEFFc before combining the stratum estimate of DEFFTOTAL. Secondly, 
the stratum weights are defi ned as the proportion of the design weights in the 
stratum and not the proportion of respondents. Furthermore, this approximation 
of DEFFTOTAL does not take into account the part of DEFFp that results from 
variation in selection probabilities between strata. As a result, DEFFTOTAL may 
be underestimated by this procedure. However, this approximation is suggested 
in the literature in this form for sampling design with equal weights within each 
domain/stratum (cf. scenario 2 in Gabler et al. 2006: 116). For data from ESS5-PL, 
the division of a sample into two parts is made: cluster, i.e., four strata considered 
together (DEFFIc = 1 + (bʹ – 1)ρ), parametre bʹ = b
*, and non-cluster, i.e., fi ve strata 
considered together, for which the clustering effect DEFFIIc = 1.
In the third procedure the number of non-proportionally weighted strata in 
the sample is taken into consideration (in relation to the number of strata in 
the population), assuming diversity of the coeffi cient ρ across all strata of the 
cluster part of the sample. Applying this procedure requires that the assumptions 
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A1, ~A2, B1, ~B2, ~B3 are fulfi lled. The basic form of the estimator is the 
same as in the second variant (equation (3)), so it differs from II only in that ρ 
is now allowed to vary between strata. For data from ESS5-PL, this involves 
a division of the sample into fi ve parts, where four parts correspond to strata 
of the population with clustering of respondents in a sample and one part 
corresponds to the non-cluster part (DEFF jc = 1 + (b jʹ – 1)ρj is calculated for each 
strata and parameter bʹ = b*).
The fi rst of these variants, which complies with the method originally used by 
the National Coordinators group in Poland, takes the form of a relatively simple 
formula. The possibility of its use, however, is restricted by methodological 
requirements. As regards Question (3),it is worth noting that in the procedure 
described in variant I the effect of stratifi cation is omitted, which means that 
this procedure is appropriate only if condition B1 is fulfi lled, viz. the condition 
of homogeneity of strata variances.6 Secondly, because DEFFTOTAL is originally 
calculated in ESS5-PL as a product of the effect of clustering and weighting of 
data, criteria A1, A1’ and A2 all have to be satisfi ed. Thirdly, this procedure is 
strictly correct only when weights are equal in the whole set of data (criterion B2), 
and proportionate stratifi cation sampling is carried out in a proportional manner 
(criterion B2’; cf. formula (6) and (9) in Gabler et al. 2006: 116). 
Let us examine these conditions in the context of ESS5-PL data. Firstly, it can 
be noted that, in the ESS5-PL, omitting the effect of stratifi cation leads to a slight 
overestimation of DEFFTOTAL. Averaging values of DEFFs reveals that stratifi cation 
ensures a slightly greater effectiveness than sampling from the whole population 
(the average value of DEFFs was set at 0.997). In other words, estimating 
DEFFTOTAL without the effect of stratifi cation results in a slight overestimation of 
this measure.7 Furthermore, in ESS5-PL, criteria A1 and A2 are fulfi lled. Weights 
are constructed in such a way that within each cluster (and practically within each 
stratum) all the units are ascribed the same weight. Somewhat more problematic 
is criterion A2, which requires equality of intra-cluster correlation coeffi cients in 
successive strata of a population. It can be noted that coeffi cient ρ was set at the 
level of 0.15 in the whole set, while in successive strata the intra-cluster correlation 
coeffi cients were set at: (a) 0.168 in the village strata, (b) 0.161in cities with fewer 
than 10,000 inhabitants, (c) 0.133 in cities having between 10,000 and 19,999 
inhabitants, (d) 0.093 in cities having between 20,000 and 49,999 inhabitants. 
Even though the differences may not be signifi cant, estimating DEFFc by taking 
into consideration or omitting intra-cluster diversity of ρ may result in signifi cant 
differences in DEFFTOTAL, since this value is not only conditioned by the level 
of intra-cluster homogeneity of units, but also by the size of the clusters, the 
fraction of sample units from a given population stratum, and weights ascribed to 
successive respondents.
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Let us move to the criteria for the estimation of DEFFTOTAL involving weighing 
of data, i.e., criteria B2, B2’ and B3. Notice that the ESS research conducted in 
Poland clearly fails to fulfi l two fundamental criteria conditioning the use of the 
fi rst method of estimation of this measure, i.e., B2 and B2’. Our major reservation 
concerns the way in which the value of DEFFc is established, or to be more precise, 
the use of parameter hʹj, which represents the simple proportion of the units in 
a sample belonging to the j-th stratum of the population. Because in ESS5-PL 
the data set is weighted (criteria B2 and B2’ have to be disregarded), and the 
weighted number of strata in the sample is not proportional to the number of strata 
in the population (criterion B3 is not met),weighted non-proportional structure 
of strata in the sample should be used in the estimation of DEFFTOTAL instead of 
a parameter hʹj. In other words, the method of estimation of DEFFTOTAL applied 
in ESS5-PL does not fully comply with the sampling scheme used. This poses 
the following question: does this procedure of estimation of DEFFTOTAL result in 
a signifi cant underestimation or overestimation of its “real” value? 
In the following analysis, the procedure described in the fi rst variant will be 
compared with two methods of estimating DEFFTOTAL that are appropriate for the 
sampling scheme used in ESS5-PL (cf. formula (8) in Lee 2012: 18 and formula (5) 
in Gabler et al. 2006: 116).8 The two procedures will be analysed with respect to the 
assumed values of intra-cluster correlation coeffi cients across strata. In variant II, 
I will assume the equality of such coeffi cients in consecutive strata of the population 
(criterion A2), whereas in variant III, I will assume variability of the value ρ across 
strata (contrary to criterion A2). Both of these methods are justifi ed in relation to 
the Polish section, round 5 of the ESS research. They will be compared in order 
to determine whether taking into consideration strata variability (ρ) infl uences in 
a signifi cant way the estimation of the values of DEFFc and DEFFTOTAL.
DESCRIPTION OF DATA
Before moving on to the results of the analyses, it is necessary to present a set 
of variables that describe the key characteristics of the data set from ESS5-PL. 
Out of over 200 questions included in the ESS5 questionnaire, 90 items fulfi lling 
two criteria were selected for the analyses.9 Firstly, only those questions asked 
of all of the respondents were taken into account. Secondly, the set of questions 
was narrowed down to such variables whose form of measurement allowed 
characterization of their values by means of an arithmetic mean. This second 
condition was necessary to establish the values of intra-cluster coeffi cients on the 
basis of variance analysis procedures.
The most important characteristics of the ESS5-PL sample are given in Table 1. 
It should be observed that clustering of the research sample concerned slightly 
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more than 61.5% of all the respondents (who in all constituted 1078 people), 
ascribed to 353 different clusters. The remaining 673 people were selected by 
means of individual sampling, for which DEFFc=1. 
Table 1 Characteristics of the ESS5-PL dataset (ed. 2010) and the description of pa-
rameters used in DEFF estimation
Parametr
Population strata
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Population share hj 37.94 6.02 6.99 10.99 8.50 8.14 9.47 7.31 4.64 100.0
(61.94) (38.06)
Estimated population 
share ĥj
41.58 6.62 7.22 10.82 7.51 7.43 8.61 6.04 4.17 100.0
(66.24) (33.76)
Sample shares h'j 36.61 6.68 7.34 10.91 7.59 8.74 10.11 7.08 4.94 100.0
(61.54) (38.46)
Sample size nj 641 117 129 191 133 153 177 124 86 1751
(1078) (673)
Number of clusters bj 219 38 38 58 - - - - - 353
Mean cluster size b̄j 2.927 3.079 3.395 3.293 - - - - - 3.054
Weighted cluster 
size b*j , b̄w j
3.234 3.547 4.473 4.047 - - - - - 3.507
Intra-cluster correlation 
coeffi cient ρ̂jANOVA
0.168 0.162 0.133 0.093 - - - - - 0.150
DEFFpj
1.000 1.000 1.000 1.003 1.001 1.000 1.000 1.000 1.000 1.014
(1.005) (1.005)
Source: Calculations on the basis of data repository ESS5-PL and ESS5-SDDF-PL
With respect to the parameters describing the size of clusters of respondents, the 
arithmetic mean of clusters in the ESS5-PL data set was 3.054,10 whereas mean 
weighted size (expressed by the parameters b* and b̄w) was set at 3.507.
11 Even 
though it is not always the case that b* > b̄  and b* = b̄w, these relations are not 
random in ESS5-PL but result from the selected sampling scheme. The relations 
between these parameters were analysed by P. Lynn et al. (2005: 101-104), who 
argued with reference to the results of the fi rst round of the ESS1 from 2002that:
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“There are fi ve nations where sample units were individuals selected 
with equal probabilities (within clusters) from population registers (BE 
[Belgium], DE [Germany], HU [Hungary], PL [Poland], SI [Slovenia]). In 
this case (8) [e.g. equal weights within cluster] (and, therefore, (10) [e.g. the 
means and the variances of the weights within clusters do not depend on the 
clusters]) holds strictly” (Lynn et al. 2005: 104).
What clearly results from this fact is that b* has to be equal b̄w; however, it does 
not explain the inequality b* > b̄ . Lynn et al. (2005: 104)also point out that if the 
weights within each cluster are equal and the sizes of the clusters are different (as 
in the Polish ESS sample), then b* will be greater than b̄ , as long as covariance 
between the size of the clusters and their weighted size is greater or equal to zero.12 
Simple mathematical operations conducted on the data from ESS5-PL allow us to 
confi rm that this condition is fulfi lled,13 and therefore b* > b̄ . In sum, it should be 
noted that because b* = b̄w > b̄ , an estimate of DEFFc on the basis of the parameter 
of arithmetic mean (viz. b̄) – as was originally done in the Polish section of this 
project – will be lower than the value for weighted size (b* or b̄w).Therefore, the 
use of parameter b* instead of b̄ would require a sample of a bigger size than 
those drawn so far from calculations based on an arithmetic mean. Although this 
would increase the cost of research, such a procedure would be more justifi ed from 
a methodological point of view for sample design with unequal probabilities of 
selection (Gabler et al. 1999: 105-106).
Considering the values of DEFFp in Table 1, an additional regularity of the 
ESS5-PL sampling scheme can be noted. Namely, the values of weights are equal 
not only within clusters of respondents, but also across all strata of the population. 
An exception to this rule is found in two city strata (cities with 20,000-49,999 
inhabitants and 50,000-99,999 inhabitants), in which DEFFp values were slightly 
higher than 1. This is signifi cant, as weighting of data in ESS5-PL results in barely 
any increase of variance with relation to the measurement within population strata; 
it does, however, lead to the loss of precision of estimation in the whole research 
sample. This also means that ESS5-PL fulfi ls criterion A1’, namely the criterion 
concerning the equality of relative variances of weights in each stratum of the 
population under study.
RESULTS
Intra-cluster homogeneity
In the documentation of round V of the ESS project14 (Sampling for the ESS Round 
V 2010), as well as in the studies devoted to earlier rounds (Sampling for the 
ESS Round I 2002: 5-6, Sampling for the ESS Round II 2004: 61), an interesting 
recommendation can be found, which has important practical and methodological 
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consequences. In the sections concerning DEFFc estimation, the following 
statement appears:
”If there is no available empirical evidence at all upon which to base an 
estimate of roh [rate of homogeneity], then we suggest that a value of 0.02 
should be used” (Sampling for the ESS Round V 2010: 14).
This statement is signifi cant, for even in the case of such a methodologically 
advanced project as ESS, not much is known about the consequences that arise 
from the clustering of a research sample. While it is true that the recommended 
value of intra-cluster correlation coeffi cients was established even before the fi rst 
round of ESS in 2002 on the basis of the results obtained in earlier research (cf. 
Lynn et al. 2007: 114), such an a priori assumption involves signifi cant risk and 
may result in the underestimation of cluster effects. Of course recommending 
the adoption of a prediction of ρ = 0.02 only works in cases where there is no 
empirical means of predicting the coeffi cient roh. If the country had taken part 
in ESS previously, national coordinators were encouraged to make an effort to 
estimate the values of ρ.15 However, in many countries additional analyses were 
not undertaken and only project recommendations were made (Sawiński 2011: 2).16 
This issue is of a fundamental nature; however, it does not directly concern the 
Polish part of the ESS study. Importantly, before drawing a sample for the ESS5-
PL research (ed. 2010) additional methodological studies were conducted based 
on the data from ESS4-PL (ed. 2008), which aimed at estimating the level of intra-
cluster homogeneity of units in the ESS research. These studies demonstrated 
that the average value of this coeffi cient was 0.12 (Sampling Design in ESS5-
PL 2010: 3), which was signifi cantly higher than the value recommended in the 
project documentation.
This discrepancy is confi rmed by the analysis of the data from round V of ESS 
from 2010.The analysis reveals that the average value of the intra-cluster correlation 
coeffi cient was 0.15 (cf. the results in Table 1), which means that in ESS5-PL the 
level of intra-cluster homogeneity of units was slightly higher than even in ESS4-
PL. These values, however, are not directly comparable for at least two reasons. 
Firstly, the questionnaires from the fourth and fi fth round of the ESS study differ 
with respect to rotational modules (parts D and G in the research tools). Secondly, 
such longitudinal comparisons of general indicators are also limited by the fact that 
the analyses for the ESS4-PL study were conducted in relation to a signifi cantly 
greater number of questions (183 variables) than the studies concerning ESS5-PL 
(90 variables) presented here. Despite these limitations, it is possible to compare 
the values of coeffi cients for particular questions in both rounds of ESS.
The results of methodological analyses devoted to the estimation of 
measurements of intra-cluster correlations in ESS4-PL were systematized by 
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Sawiński (2011: 1-16). The author focused on the similarity of units resulting 
from the clustering of a sample as well as the homogeneity of answers given by 
the respondents. The latter line of investigation was considered in the light of 
interviewer effect on the answers provided by the respondents. Such a duality of 
analysis is justifi ed to some degree since in each selected cluster the interviews 
were conducted by the same interviewer, which means that similarity of units 
within clusters may result from cluster sampling as well as from interviewer 
effect. However, the method of conducting research applied inESS4-PLdid not 
allow one to estimating the increase in variance as a result of interviewer effect. 
Despite these limitations, the conclusions reached by Sawiński on the degree of 
interviewer effect are very valuable and are confi rmed by ESS5-PL. 
For example, in both rounds of ESS it turned out that a signifi cantly lower level 
of intra-cluster homogeneity characterized those modules of the questionnaire 
which are placed at the beginning of the interview, whereas the questions asked 
at the end of the interview showed a higher level. Sawiński (2011: 4-5) explained 
this fi nding by means of the interviewer effect, which should be greater at the end 
of the questionnaire, when the respondents are more tired and prone to suggestions 
made by the interviewer. However, one would need a design with a randomized 
question order in order to be able to conclude that the difference is due to fatigue.
Figure 2 Values of intra-cluster correlation coeffi cients (roh) on the basis of the results 
from ESS5-PL (ed. 2010)
Source: Calculations on the basis of data repository ESS5-PL and ESS5-SDDF-PL
These correlations are also visible in ESS5-PL. The fi rst three modules of the 
interview, namely A (media, trust in people), B (politics) and C (welfare, social 
exclusion, religion), which were included in both ESS4 and ESS5, are characterized 
by lower than average values of intra-cluster correlations. In turn, the rotational 
modules, namely D (trust in justice administration) and G (job, family, welfare), 
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and the module of questions concerning human values (marked as H in ESS5 and 
as G in ESS4), are characterized by a higher level of homogeneity of responses 
given by respondents from the same clusters.
Although the hypothesis formulated by Sawiński concerning the relation 
between the value of ρ and the place of the question within the research tool 
seems plausible at fi rst, further inspection raises certain problems. An analysis of 
values of the intra-cluster coeffi cients for ESS5-PL and ESS4-PL questions (cf. 
Sawiński 2011: 11-16) reveals that these values are actually quite variable within 
individual modules of the questionnaire. In addition, the highest level of intra-
cluster homogeneity does not characterize questions from the last or next-to-last 
module of the questionnaire. Instead, it appears that the value ρ depends on the 
context of a question rather than its place in a research tool, i.e., the interview. 
Indeed, Sawiński came to such a conclusion in his investigation of the results of 
ESS4-PL:
”Questions that tackle problems which are important and controversial for 
the respondents usually have lower roh values […]. This is consistent with 
the view that higher respondent engagement results in a weaker interviewer 
effect” (Sawiński 2011: 5). 
To support this argument, Sawiński quoted estimates of ρ values for the 
following questions: B1 (interest in politics; ρ = 0.02), B23 (place on the scale right-
wing vs. left-wing; ρ = 0.01) and C15 (self-assessment of one’s health; ρ = 0.01) 
and contrasted them with the much greater values of intra-cluster correlation 
coeffi cients for two groups of questions concerning the prestige of occupations.17 
In his assessment these questions concern issues that are not very important for 
the respondents, in contrast with issues discussed in questions B1, B23 and C15.
However, the assumption that important and controversial questions are 
associated with a lower level of intra-cluster homogeneity, and that general 
questions on less important issues are coupled with a higher level, is not confi rmed 
by ESS5-PL research. When considering the data I observed that among the 
questions quoted by Sawiński from ESS4-PL characterized by a low level of 
intra-cluster homogeneity, the value of ρ was set at a similarly low level in ESS5-
PLonly with relation to question C15.For the two remaining questions cited by 
Sawiński, signifi cantly higher values of coeffi cients ρ were obtained in ESS5-PL 
(B1 – ρ = 0.098, whereas B23 – ρ = 0.121). In fact, among the fi ve variables with 
the highest level of intra-cluster homogeneity in ESS5-PL three questions (D4, 
D5 and D6) were certainly “controversial” for the respondents and one question 
concerned an important issue for the respondents (question D14). This last variable 
was characterized by the highest level of intra-cluster homogeneity in the entire set 
of results from ESS5-PL.
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Figure 3 Maximum and minimum values of intra-cluster correlation coeffi cients (roh) 
in the results from ESS5-PL research (ed. 2010)
Source: Calculations on the basis of ESS5-PL and ESS5-SDDF-PLdata repositories
Comparing the two series of ESS research from 2008 and 2010, a slightly different 
conjecture can be made about the relationship between the type of question and 
value of the intra-cluster correlation coeffi cient. Namely, it can be observed that 
within the set of questions relating to direct life experiences of the respondents, 
their day-to-day activities and facts about their lives, the coeffi cient ρ will be lower 
than for the measurement of opinions or beliefs concerning general issues. Indeed, 
the variables characterized by the lowest values of intra-cluster homogeneity in 
the ESS5-PL dataset concerned questions about self-assessment of one’s health 
condition (C15), the number of people living in a household (F1), time per week 
devoted to reading newspapers (A5) and watching TV (A1), and the feeling of 
personal happiness (C1). On the other hand, the variables for which the highest 
values of  were obtained related to questions about opinions and beliefs. What 
seems to be particularly important with respect to this hypothesis is the fact 
that all the questions that were characterized by the lowest level of intra-cluster 
homogeneity in ESS5-PL were also characterized by lower than average values of 
ρ in the ESS4-PL measurement.
Design effect of an ESS5-PL sampling scheme
The results discussed above demonstrate that the procedure of estimation of 
DEFFTOTAL applied by the team of Polish coordinators has to meet several strict 
conditions. In fact, these criteria were not met by the ESS5-PL sampling scheme, 
which calls into question the accuracy of the estimation of DEFFTOTAL. Therefore, 
two alternative procedures for estimation of this measure have been proposed 
here, i.e., variants II and III, for which the formal criteria for use inESS5-PL 
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were satisfi ed. The main purpose of this section will be to provide an answer to 
question 4, i.e., whether the use of alternative procedures leads to any signifi cant 
differences in the values of DEFFTOTAL.
Table 2 lists the average values of DEFFc and DEFFTOTAL provided jointly for 
successive modules of the questionnaire as well as their total value for all of the 
questions from ESS5.
Table 2 Comparison of the mean DEFFc and DEFFTOTAL values in selected data from 
ESS5-PL research (ed. 2010)
ESS5-2010 Estimation variant
DEFFc
I DEFFc
II DEFFc
III DEFFITOTAL DEFF
II
TOTAL DEFF
III
TOTAL
Block A
(6 items)
1.124 1.186 1.179 1.140 1.191 1.181
Block B
(22 items)
1.172 1.252 1.256 1.188 1.258 1.257
Block C
(5 items)
1.099 1.150 1.153 1.114 1.155 1.154
Block D
(31 items)
1.223 1.325 1.334 1.240 1.331 1.336
Block F
(2 items)
1.144 1.177 1.161 1.160 1.182 1.162
Block G
(3 items)
1.229 1.334 1.336 1.246 1.340 1.337
Block H
(21 items)
1.198 1.290 1.292 1.214 1.296 1.293
Total
(90 items)
1.189 1.277 1.281 1.205 1.283 1.283
Source: Calculations on the basis of data repository ESS5-PL and ESS5-SDDF-PL
It should be noted that clustering has a much greater infl uence on the value of the 
total effect of sampling design than weighting of data that compensates for unequal 
probabilities of the selection of individuals for a research sample. In comparing 
the values of DEFFc and DEFFFTOTAL (estimated by each of the three procedures 
considered here), it can be observed that the effect of clustering constitutes 
approximately 99% of the total value of DEFFTOTAL, regardless of the method of 
estimation adopted. In other words, unequal selection probability has an extremely 
marginal infl uence on the loss of precision of estimation for ESS5-PL, as already 
pointed out in studies devoted to earlier rounds of this project (Vehovar 2007: 343, 
Gabler et al. 2006: 116). 
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The question is which differences in the assessment of the effectiveness of 
sampling scheme result from distinct procedures of estimation of DEFFc and 
DEFFTOTAL. First, we will compare the second and third methods of estimation of 
these coeffi cients to fi nd out whether the diversity of intra-cluster homogeneity in 
strata infl uences in any way estimations of DEFFc and DEFFTOTAL. A comparison of 
general values shows that the discrepancies are small for both measurements (0.006 
for DEFFc and likewise for DEFFTOTAL). This results from the small diversity of 
ρ coeffi cients in the population strata (cf. Table 2), as has already been highlighted 
in analyses devoted to intra-cluster homogeneity of units. In other words, the 
ESS5-PL sample is characterized by a signifi cant discrepancy in the values of 
DEFFc as well as DEFFTOTAL. If the differences across clusters in the values of 
intra-cluster correlation coeffi cients were greater, then variant III of estimation 
would give more accurate measurements than variant II. 
Table 2 also shows that the simplifi ed procedure of estimation of DEFFc and 
DEFFTOTAL results in a smaller increase in variance than the second and third method. 
It can be observed that the value of DEFFc in the fi rst variant turned out to be c. 
9 pp smaller than the value obtained in variants two and three. For DEFFTOTAL the 
difference was slightly smaller, i.e., c. 8 pp. This fi nding is extremely important, 
as it indicates that using the simplifi ed version of DEFFc and DEFFTOTAL estimators 
may result in underestimation of the degree to which a particular sampling scheme 
infl uences the loss in estimation accuracy. On the other hand, if parameter bʹ = b* 
was adoptedinstead of parameter bʹ = b̄  in variant I, similarly to variants II and 
III, then the values estimated by means of these three procedures would be quite 
similar. These minor differences would be a consequence of the low variability in 
selection probabilities and a great similarity of the structure of strata in the sample 
and in the general population. Suffi ce it to say that for ESS5-PL data, the degree of 
dissimilarity of empirical distribution of strata in the sample and the distribution of 
the same strata in the population, as measured by the index of dissimilarity,18 equals 
only 2.5%. With such a similar structure of strata in a sample and a population as 
in the ESS5-PL study, ignoring the effect of disproportionate stratifi cation would 
result in the underestimation of DEFFTOTAL by a multiple of this measure equal to 
1.014, i.e., by 1.4%.18Of course, if these disproportions were larger, the differences 
in the values of these measurements would be more signifi cant. 
SUMMARY
It has been shown here that drawing a representative sample involves several 
methodological diffi culties. The challenges lie not only in choosing the best 
strategy for selecting respondents but also in defi ning estimators of design effect 
which allow an accurate estimation of this measure. This is not a simple matter, 
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mostly due to the fact that it is not possible to identify all the schemes according to 
which a sample may be selected; only some general categories may be identifi ed in 
this respect (cf. Groves 1989: 253). In any case, it can be observed that the variants 
of estimating design effect examined in this article are appropriate for the ESS5-PL 
sampling scheme, but may not be appropriate in other sampling schemes. In other 
words, the purpose of the analyses presented here was not to work out universal 
solutions for sampling, but only to indicate some general diffi culties and the need 
to conduct further research in this area.
NOTES
1  Estimation of the  indicator (in generall DEFFTOTAL) has application to the size of research 
samples. The term effective sample size is well-known (Biemer 2011: 232, Kohler 2007: 
56, Lynn et al. 2007: 112, Gabler et al. 2006: 4, Groves et al. 2004: 108), and relates 
to the size of a sample selected according to a particular sampling scheme scaled to 
simple random sample of corresponding size. In other words, an effective sample 
size is a theoretical size of a simple random sample such that it allows estimation of 
values of parameters with the same level of statistical error as sample sizes selected 
according to the scheme set by a researcher (Dorofeev et al. 2006: 90). This means 
that research procedures that aim at establishing the smallest research samples possible 
require de facto making them real according to an effective size, otherwise the fi nal 
level of statistical error may go beyond the set maximum values. Most often then, the 
demanded effective size of a simple random sample (neff) is established, the increase of 
variance scale for particular sampling scheme is calculated (DEFFTOTAL) and the sample 
size nSAMPLE is established, equal to the size of neff . An nSAMPLE size may be established by 
means of a simple formula: nSAMPLE = neff × DEFFTOTAL.
2  See Lee (2012: 19), Biemer (2011: 214), Lynn et al. (2007: 107-124), Gabler et al. (2006: 
115-116), Gabler et al. (1999: 105-107), Park et al. (2004: 4-14).
3  The measurement of intra-cluster correlation originally took the proper form for selecting 
clusters of equal size (Kish 1965:171), and as such it may often be found in the literature 
(Gabler et a 2008: 194, Barnett 1974). A formula that allows the computation of intra-
cluster correlation coeffi cients in case of clusters of unequal size can be found in a study 
by Kendall and Stuart (1979). The between-cluster correlation coeffi cient does not take 
into consideration all pairs of observations (as in classical correlation coeffi cients), but 
only pairs of elements within clusters (Dorofeev et al. 2006: 95). The estimation of values 
of intra-cluster correlation coeffi cients is based on a variance analysis procedure (Gabler 
et al. 2008: 196, Ukoumunne 2002: 3760, Groves 1989: 363-364). It is important to note 
that the estimation of intra-cluster correlation coeffi cients by the ANOVA  procedure is 
approximately unbiased, effi cient, and a consistent estimator of ρ (Paul et. Al. 2003: 507-
523). Such a method of estimation of intra-class correlation coeffi cients was used in the 
ESS research (Gabler et al. 2008: 197).
4  As a matter of fact, such a method of estimating parameter b’, viz. by means of the 
arithmetic mean of size of clusters, is adopted in the Polish section of the ESS project 
(Sampling design in ESS5-PL). In the ESS, however, some inaccuracy in recommendations 
regarding the method of estimation of b’ should be noted. Suffi ce it to say that parts of 
the documents in the ESS include a suggestion to base DEFFc estimation on average 
size of clusters (Sampling for the European Social Survey Round V: Principles and 
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Requirements 2010: 13), whereas other parts suggest using the coeffi cient b̄ (Ganninger 
2013: 4).
5  The analyses conducted by Gabler et al. (1999) were continued in a study by Lynn et al. 
(2005: 101-104). In this very interesting paper, focus was given to the mutual relations 
between the parameters b̄ , b* and b̄ w parameters, as well as to the reliance of their values 
on cluster size and weighting procedures. On the basis of the analyses conducted by 
these authors, it can be shown that in relation to the Polish section of the ESS5-PL (ed. 
2010) the following must b* > b̄  be and b̄ w.
6  Levene’s test was used in order to verify the hypothesis of equality of strata variance for 
successive variables included in the fi fth round of the ESS. In can be seen from the data 
that the criterion of homogeneity of variance has to be rejected for 33 of the 90 questions 
under study.
7  Considering the detailed values of DEFFs for each of the 90 questions under study it can 
be seen that the diversity of values of DEFFs is quite low (for most of the questions asked 
of respondents, the level of effectiveness of stratifi cation sampling is approximately 1). 
Stratifi cation turned out to be most benefi cial in relation to the measurement of income 
of the respondents, viz. in question F41 (DEFFs=0.956), and least benefi cial for the 
measurement of the variable concerning assessment of the speed of action taken by the 
police, viz. for question D14 (DEFFs=1.031). In total, the value of DEFFs was lower than 
1 for 45 questions, or half of the variables under study, equal to 1 for 7 questions, and 
higher than 1 for 38 questions.
8  In the study of Gabler et al. (2006: 116-117), a clear suggestion may be found to estimate 
the effect of sampling design in the Polish section of the ESS on the basis of a procedure 
analogous to variant II or III.
9  The questions selected for the analysis include a considerable subset of the subjects 
covered in ESS5. Among the stable blocks, meaning those repeated in all successive 
rounds of the ESS, 6 questions were selected in module A, 22 in B, 5 in C, and 2 in F. 
In turn, in rotational modules, D, G and H the analysis covered 31, 3 and 21 questions 
respectively. All questions from module I were excluded (the set of questions that 
verify the correctness of answers given to previous questions), and also from module 
J, including questions addressed to the interviewers during the course of an interview). 
The set of variables, including their characteristics, is provided in table A.1. in the 
Appendix.
10  Within particular questions in ESS5-PL, the cluster sizes might differ from one another, 
which resulted from missing data and refusals to give answers to particular questions. 
This diversity was omitted in further parts of the analysis, and average values for the 
whole sample were accepted.
11  In ESS5-PL, it thus does not matter whether it will be b*, or b̄ w , as both of these parameters 
have equal values.
12  Lynn et al. provide a formula to establish the value of this covariance (Lynn et al. 2005: 
101). Matching their proposition to the marks given here, this indicator may be expressed 
as a formula , where for each j-th cluster of 
respondents of size b1, b2, …, bm as b̄ , denotes the arithmetic mean of all cluster sizes, 
while as w̅ j denotes the arithmetic mean of values of eights in the j-th cluster.
13  The covariance coeffi cient in the results of ESS5-PL is 1.609.
14  This refers to an instruction that is given to national coordinators of the research that 
describes sampling schemes (Sampling for the ESS Round V 2010).
15  In the ESS materials describing rules and requirements concerning sampling schemes, 
it was indicated that “[i]t is essential that National Coordinators and the fi eldwork 
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organizations analyze the data from round I to V to calculate appropriate intraclass 
correlation coeffi cients for the sample designs used in their countries” (Sampling for the 
ESS Round IV 2012: 4, Sampling for the ESS Round V 2010: 3).
16  Sawiński (2011: 2) hypothesized that such a situation results mainly from the fact that 
“experiments are risky in this area because if a higher value of rho is found, the sample 
should be enlarged”. He further suggests that although following recommendations 
included in the project documentation of the ESS may diverge from real values of intra-
cluster coeffi cients in a research sample, they are adopted for practical reasons, to avoid 
an increase in costs connected with conducting a greater number of interviews.
17  The fi rst group of variables is characterized by an average value of ρ=0.20 (22 items), 
whereas for the second group =0.22 (10 items) (Sawiński 2011: 5).
18  Index of dissimilarity is a commonly used measurement that enables comparison of two 
different distributions of the same variable. Its value range is 0 to 1: the closer the value 
is to zero, the more convergent are the distributions (Kuha et al. 2011: 376, Mulekar et 
al. 2008: 2099).
19  This value was established as a quotient of the values DEFFIITOTAL and DEFF
I
TOTAL, 
omitting DEFFp and DEFFc. In adopting these assumptions DEFF
I
TOTAL =1, whereas 
DEFFIITOTAL=1,014.
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APPENDIX
Table A.1 Items selected from the ESS5 questionnaire
Ques-
tion ID Description Values
Module A – media, trust in people
A1 TV watching, total time on average weekday 0 – 7
A3 Radio listening, total time on average weekday 0 – 7
A5 Newspaper reading, total time on average weekday 0 – 7
A8 Most people can be trusted or you can’t be too careful 0 – 10
A9 Most people try to take advantage of you, or try to be fair 0 – 10
A10 Most of the time people helpful or mostly looking out for themselves 0 – 10
Module B – politics
B1 How interested in politics 1 – 4
B4 Trust in country’s parliament 0 – 10
B5 Trust in the legal system 0 – 10
B6 Trust in the police 0 – 10
B7 Trust in politicians 0 – 10
B8 Trust in political parties 0 – 10
B9 Trust in the European Parliament 0 – 10
B10 Trust in the United Nations 0 – 10
B23 Placement on left right scale 0 – 10
B24 How satisfi ed with life as a whole 0 – 10
B25 How satisfi ed with present state of economy in country 0 – 10
B26 How satisfi ed with the national government 0 – 10
B27 How satisfi ed with the way democracy works in country 0 – 10
B28 State of education in country nowadays 0 – 10
B29 State of health services in country nowadays 0 – 10
B30 Government should reduce differences in income levels 1 – 5
B31 Gays and lesbians free to live life as they wish 1 – 5
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B32 Ban political parties that wish overthrow democracy 1 – 5
B33 Modern science can be relied on to solve environmental problems 1 – 5
B38 Immigration bad or good for country’s economy 0 – 10
B39 Country’s cultural life undermined or enriched by immigrants 0 – 10
B40 Immigrants make country worse or better place to live 0 – 10
Module C – feeling of welfare, social exclusion, religion
C1 How happy are you 0 – 10
C4 Take part in social activities compared to others of same age 1 – 5
C6 Feeling of safety of walking alone in local area after dark 1 – 4 
C15 Subjective general health 1 – 5
C21 How religious are you 0 – 10
Module D – trust in justice administration
D1 How wrong to make exaggerated or false insurance claim 1 – 4
D2 How wrong to buy something that might be stolen 1 – 4
D3 How wrong to commit traffi c offence 1 – 4
D4 How likely be caught if made exaggerated or false insurance claim 1 – 4
D5 How likely to be caught if bought something that might be stolen 1 – 4
D6 How likely to be caught if committed traffi c offence 1 – 4
D7 Police doing good or bad job in country 1 – 5
D12 How successful police are at preventing crimes in country 0 – 10
D13 How successful police are at catching house burglars in country 0 – 10
D14 How quickly would police arrive at a violent crime/burglary scene near to where 
you live
0 – 10
D18 Duty to: back decisions made by police, even if disagree 0 – 10
D19 Duty to: do what police say, even when don’t understand or agree 0 – 10
D20 Duty to: do what police say even if treated badly 0 – 10
D21 Police have the same sense of right and wrong as me 1 – 5
D22 Police stand up for values that are important to people like me 1 – 5
D23 I generally support how the police act 1 – 5
D24 Decisions and actions of police unduly infl uenced by political pressure 1 – 5
D25 How often do police in country take bribes 0 – 10
D26 Courts doing good or bad job in country 1 – 5
D27 How often the courts make mistakes that let guilty people go free 0 – 10
D28 How often the courts make fair, impartial decisions based on available evidence 0 – 10
D31 How often judges in country take bribes 1 – 5
D32 Courts protect rich and powerful over ordinary people 1 – 5
D33 People who break the law much harsher sentences 1 – 5
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D34 Everyone’s duty to back the court’s fi nal verdict 1 – 5
D35 All laws should be strictly obeyed 1 – 5
D36 Doing the right thing sometimes means breaking the law 1 – 5
D37 The courts’ decisions are unduly infl uenced by political pressure 1 – 5
D40 How likely to call police if you see a man get his wallet stolen 1 – 4
D41 How willing to identify person who had done it 1 – 4
D42 How willing to give evidence in court against the accused 1 – 4
Module F – sociodemographic characteristics
F1 Number of people living regularly as member of household
F41 Household’s total net income, all sources 1 – 10
Module G – Job, family, welfare
G4 Women should be prepared to cut down on paid work for sake of family 1 – 5
G5 Men should have more right to job than women when jobs are scarce 1 – 5
G6 Government do more to prevent people falling into poverty 1 – 5
Module H – human values
H_a Important to think new ideas and being creative 1 – 6
H_b Important to be rich, have money and expensive things 1 – 6
H_c Important that people are treated equally and have equal opportunities 1 – 6
H_d Important to show abilities and be admired 1 – 6
H_e Important to live in secure and safe surroundings 1 – 6
H_f Important to try new and different things in life 1 – 6
H_g Important to do what is told and follow rules 1 – 6
H_h Important to understand different people 1 – 6
H_i Important to be humble and modest, not draw attention 1 – 6
H_j Important to have a good time 1 – 6
H_k Important to make own decisions and be free 1 – 6
H_l Important to help people and care for others well-being 1 – 6
H_m Important to be successful and that people recognise achievements 1 – 6
H_n Important that government is strong and ensures safety 1 – 6
H_o Important to seek adventures and have an exciting life 1 – 6
H_p Important to behave properly 1 – 6
H_q Important to get respect from others 1 – 6
H_r Important to be loyal to friends and devote to people close 1 – 6
H_s Important to care for nature and environment 1 – 6
H_t Important to follow traditions and customs 1 – 6
H_u Important to seek fun and things that give pleasure 1 – 6
